To examine the status of glycosylation of SLα and SLβ expressed in the carp pituitary, enzymatic 147 deglycosylation was conducted as described previously (2). Briefly, the cell lysate (for SL content) and 148 culture medium (for SL released) were harvested from carp pituitary cells after static incubation for 24 hr. 149
These protein samples were digested with N-glycosidase F (1 Unit/reaction, Calbiochem) for 3 hr at 37 150 °C and subjected to SDS-PAGE followed by Western blot using the antiserum for SLα and SLβ, respec-151 tively. 152
153

Immunohistochemical staining 154 155
Pituitaries were excised from grass carp, fixed in Bouin's fixative, and embedded in paraffin wax for 156 immunohistochemical (IHC) staining as described previously (49). Briefly, IHC staining was performed 157 in carp pituitary sections of 5 μm in thickness using a Vectastain ABC kit (Vector Lab., Burlingame, CA) 158 according to the manufacturer's instructions. Antisera for carp GH (1:50,000), PRL (1:100,000), and LH 159
(1:60,000), generous gift from Drs R. E. Peter (University of Alberta, Canada), were used to probe the 160 spatial distribution of somatotrophs, lactotrophs and gonadotrophs in the carp pituitary. Meanwhile, pitui-161 tary cells with SLα and SLβ immunoreactivities were identified using the newly raised antisera for carp 162 SLα (1:1,000,000) and SLβ (1:1,000,000), respectively. 163
164
RT-PCR in immuno-identified SL cells 165 9 [Type text]
Western blot of SL immunoreactivity 194 195
Western blot of protein samples harvested from carp pituitary cells was performed as described pre-196 viously (20) . Briefly, pituitary cells were treated with test substances for 48 hr or stated otherwise. After 197 that, culture medium was collected for monitoring SL release while pituitary cells were lysed in RIPA buf-198 fer (50 mM Tris-HCl, 150 mM NaCl, 1 mM EDTA, 1% NP-40, and 0.25% Na deoxycholate) supple-199 mented with a cocktail of protease inhibitors and phosphatase inhibitors (Roche). Culture medium (for 200 SL release) and pituitary cell lysate (for SL cell content) from the same well were mixed pro rata to re-201 constitute the samples for total SL production. These protein samples were resolved by SDS-PAGE, elec-202 troblotted onto nitrocellulose membrane, and subjected to Western blot using the antisera for SLα 203
(1:2,000,000) and SLβ (1:1,000,000). After that, signal development was performed using Immobilon TM 
204
Western Chemiluminescent Reagent (Millipore, Billerica, MA). Parallel blotting of β-actin was con-205 ducted using an Actin Ab-1 Kit (Oncogene, Boston, MA) to serve as an internal control. A similar ap-206 proach was also used to evaluate the activation status of IGF-IR and signaling kinases. In this case, the 207 antisera for phosphorylated form and total protein of IGF-IR (1:1,000; Cell Signaling, MA, USA), Erk 1/2 208
(1:5,000; Sigma, MO, USA), MEK 1/2 (1:1,000; Cell Signaling), MKK 3/6 (1:1,000; Cell Signaling) and P 38 209 MAPK (1:1,000; Cell Signaling) were used for immunoblotting of the respective targets. The epitopes de-210 tected by these antisera are highly homologous to that of the fish counterparts. These antisera have been 211 used previously in zebrafish, a member of the carp family, to probe IGF-IR (42) and MAPK signaling (1), 212 confirming that they can cross-react with the respective targets in fish models. 213
[Type text]
For real-time PCR of SLα and SLβ transcripts, standard curves with a dynamic range of 10 5 and cor-217 relation coefficient of ≥0.95 were used for data calibration. SLα and SLβ mRNA expression were quanti-218 fied in terms of femtomole target transcript detected per million cells. Since no major changes in β actin 219 mRNA were noted in our studies and the trend of transformed data after normalization with β actin 220 mRNA was no different from that of raw data, the raw data of SLα and SLβ mRNA expression were 221 simply transformed as a percentage of the mean value in the control group without drug treatment (re-222 ferred to as "%Ctrl"). Data presented (as Mean ± SEM) are the results pooled from six separate experi-223 ments and were analyzed using ANOVA followed by Fisher's least significant difference (LSD) test. Dif-224 ferences between groups were considered as significant at P < 0.05. 225 226 227
Results
229
SLα and SLβ immunoreactivities in carp pituitary 230 231
To test the specificity of the newly raised antisera, Western blot of protein lysate prepared from the 232 whole pituitary of grass carp was performed with recombinant proteins of carp SLα and SLβ as the refer-233 ences (Fig.1A) . In this case, two protein bands with the size of 29 kD and 27 kD were detected by SLα 234 antiserum while only a single band with 26 kD in size could be recognized by SLβ antiserum in carp pi-235 tuitary lysate. The signal intensity of SL immunoreactivities could be reduced in a dose-dependent man-236 ner with increasing dilutions of SLα and SLβ antisera (1:500,000 -1:5,000,000), and these SL signals 237
were not detected by pre-immunized serum obtained from the same rabbit for the respective antiserum 238 (Data not shown). SLα antiserum could recognize the 31 kD recombinant SLα but not the 30 kD recom-239 binant SLβ (Fig.1A, upper panel) . In reciprocal experiments, the antiserum for SLβ consistently detected 240 panel). In parallel studies, the specific signals for SLα (29 kD & 27 kD ) and SLβ (26 kD) detected in 242 carp pituitary lysate could be totally abolished by preabsorption of SLα and SLβ antisera (1:1,000,000) 243 with the respective SL recombinant proteins (0.1 mg/ml; To test the possible cross-reactivity of SL antisera with other pituitary hormones, IHC staining of 266 carp pituitary sections was conducted using antisera raised against carp PRL, GH and LH respectively 267 (Fig.2) . Similar to the previous reports on spatial distribution of different cell types in the grass carp pi-268 tuitary (49), lactotrophs were located in the rostral pars distalis (RPD; Fig.2B ) while somatotrophs and 269 gonadotrophs could be identified in the proximal pars distalis (PPD; Fig.2C & 2D) . Consistent with our 270 recent in situ hybridization study for SLα and SLβ mRNA expression in the carp pituitary (20), specific 271 signals for SLα (Fig.2E ) and SLβ immunoreactivities ( To examine the direct effects of IGF on SL secretion and synthesis, grass carp pituitary cells were 285 incubated for 48 hr with increasing levels (0.1 -100 nM) of IGF-I (Fig.3A) and IGF-II ( ing that the production of specific antisera for carp SLα and SLβ is feasible. Using recombinant proteins 359 of grass carp SLα and SLβ produced in BL21(DE3) E.coil, polyclonal antisera have been raised and con-360 firmed to be specific for the respective SL targets. As revealed by Western blot, specific signals for SLα 361 respective antisera without cross-reactivity with the other "non-target" SL isoform. These SL signals 363
were not apparent with the pre-immunized serum but could be abolished by antiserum preabsorption with 364 the respective isoform of recombinant SL, implying that these antisera could be used for detection of SLα 365
and 
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